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Report a data error here 



Abstract of JP2001 224963 

PROBLEM TO BE SOLVED: To provide high activity/high selectivity catalytic composition which is 
obtained by incorporating a noble metal component such as ruthenium and rhodium in the structure of 
multiple oxide having ionic conductivity, has a widely dispersed state of the noble metal component, is 
excellent in stability even at high temperature in oxygen existing atmosphere or the like, for example, of 
partial oxidation reaction being one of reformation reaction and keeps high activity and to provide a 
method for manufacturing the catalytic composition and a method for using the catalytic composition as a 
fuel reforming catalyst and an electrode catalyst. SOLUTION: This catalytic composition is the perovskite 
type multiple oxide expressed by the rational formula AB03 or the general formula A'1-xA"xB '1-yB"y03 
(wherein A* is one constituent element of A and La and/or Ce; A" is the other constituent element of A and 
at least one selected from the group consisting of La, Ca, Sm, Ce, Sr, Ba and Pr; B' is one constituent 
element of B and at least one selected from the group consisting of Co, Fe, Mn and Gd; B" is the other 
constituent element of B and Ru and/or Rh; 0.1<x<=0.5; 0.05<y<=1). 
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(54) [^m(D4iWi mmmm, ^<o9m^j^zPt(Dmm:»m 

(57) imm 

«.#Hm^04'T- 1 ^^tt^ < -eoiSSISSrltJ^-r -SIS 

x-m^ti^mco^^rx/j^ hmm^mmxh-ox , 

A*<A' tA" . B*^B' i:B" 2 «SoO<f 
^^*). iJjcT)— «3^A' A" X B' i-y B" , O3 

X'm^tii>^uyx:^-f hmm-^Mimx'$>-^x . a- 

^^LaStX/XJiCeT'^O, A"*<La. Ca, S 
m. Ce, Sr. B a^tl/P r 

ii'-^<i:tl«, B' *<Co. Fe, Mn&r/Gd*»4> 

X{iRhT'*)0, x*«0. KxgO. 5C0KH"CJ> 
0, y3!)«0. 0 5<ySlC0®!H-C'*>-S.. 
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B' fcB" t0 2S«cO«^S*^ii>^'9. <*:<^)-«l5t 

A' i-x A" X B' i.y B" y O3 t-a^ixS'^or;?. 

imSm2] A' *iLa&lX/X{iCeTj)0. A" 
*iLa, Ca, Sm. Ce. Sr. B aS^fP r/)»ic>^ 

^l¥*^'^S{mi.^-^<i:i> 1«, B' *^'Co, Fe, 
M nS.i;:-G d;()>A,^|>l¥*>'^Jl{mi.ii'-=5:< i: t 1 a. 
B" *muSt//X{±RhT'S>^^i:^mi: -f-l.it* 

[it*Jl3] x:<)iO. Kx^O. 5O|®H-cSb0, 
y*<0. 0 5<ygl£7)^HT'J>|.^fcS:!^i:-r-l.l* 

1 Xti 2 l£«JOM^fflgt!|^9, 
[lt*Ja4 ] ft*« 1 ~ 3 V ^-r^t^-oaSf^oM^ffl 
«!^S:Sg^-tl.tcS>/iD, ±ie-S^A' A" X 
B' i-y B" y O3 r^$til>^n7-^;&-f hMIS^^ 
-fbiflilJi. A' (DL aRUYXiiC etimitm. 5Bi?JSX 
A" COL a, Ca. Sm, Ce, Sr. Ba 

mmmxiii^m^. b- coco, Fe, Mns.t/G 

^B!^, B"ORu. Rh**Jg-ft;!feX«ffigaSSrfflUT 
[|f*JS5] —m^A' i-x A" xB' B" y O 

[ is*« 6 } If ^ 1 ~ 3 V ^-m*»<o]Sie«tfowiiffl 
m txm\'^^citt:mit-r^tmmmt^mmij 

I 7 ] if 1 ~ 3 V ^-fix^^cOJSIEKcOM^ 
^mi:. TJl-^i-Xiii^O :^YJUbmMLX x^ —it 

<7)mMm.bLxm\'^i>ztt:nmt'r?,M!m^m(r> 
[^BJcopii^iJiBj] 

(00 0 11 



[0002] 

V-iT^^trSSit^SttWISIiiaEfc LT{±. Cu-Zn^M 
ii*-'-®fl<)-C'*l> , C u - Z n^MMcT)!^^}^^ ^ y- 

^y-;K7)^^KMKJiBliCH3 OH + H2 O^CO 
2 +3H2 X'TTi^iX. COi ffi^i-tfi^m-hifi. 
lal^li^^y-ZPO^MRjECHa OH^CO+2H2 

I. ^ ,h j&^StRttcOiSS i: ^-1. . 
[000 3] L3&»L^*«'i>. tJ!*OCu-Zn^j5!liiai52: 

iagffiffl ( 3 0 o°c± 2 or) T'Si^Srttffl-ri.iei^ST&i 

*)l>. MiiiaS*^'3 2 0'CS:li;tl.i:y:J'y-;l^co^^^ 
R*B*«mattcJt^C O Sr^-r i: i: t> l:C u cO^am 

[ 0 0 0 4 ] . ^<bKS^?s<^s^*Hc7)7K^ex®M 

«i:LT, {i>^7l'3r^n^A-^±«*Jl (Y, La) - 
r)\^:^ 0 ±m^m (Mg. Ca) i:Rut^ffli^UcM 
(#BB¥8- 1 9 6 907) $ixTV^.i,. 

tmrnt^-ox^^htii. m^iji'is^ir^'t^mi.e 5 0 

'CULL. X^-M.yA-ynyti:=3. 0— l. 85i:^ 

Ui}^':>m^^x^-^y:f?-^'yit^:iiimtLxti*). e 

[0005] 

[%Hj;{,.'^^LJ:di:-ri.illMl ^^BflOSWti. 

^mx\ L^}-i>mtit. iUM^m(r>—^x'hhm^m^t 
^Pticox o ^mm^'ommi:'ft^$-^hmmmmcr)^x' 

[0006] ±ti. *l|HflcoaW{i. 

f^sic*>/v: -^xmm^B: < ^^icate^-s. zttt^x-^ 
[0007] 5gfc, 2is:^H8<ogw{i, mdmmfTfv 

m:mkth^tX'^h. 
[0008] 

[ps^M^-ri.n:y)<7)*S] it*JSiieaoMiSEffl^ 
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X B' B" , 03 Tm^it^^a^x;^^ hmm^ 

[00091 m^^2im<7)m!mmnt. m^m 1 le 

mcommm.&mz c . a - l a Rz/xxii c e t- 

A" *iLa, Ca, Sm, Ce. Sr. B a&t/ 
o. Fe, Mn&tXGd*»/o^2.Sfj&»^>S{fix4ij'-^r< 

[0010] m^m3%m<7^mmmimt. mm-m 1 x 

5cO|iHT'J)0, y**0. 0 5<y ^ 1 OKHT'?>^.r 

[ 0 0 1 n tmmAtmcommmmi'^mmjmii. 

IC^bTtO, ±ie— ^j^A' A" xB' i.y B" y O 

3 x'm.^fih^uyx:^-{ hmm-^mimtiK a- ct^l 

aS.y:/X{iC e iSKJ^ti^®?^. A" CO 

La, Ca, Sm, Ce, Sr, B aJtl^P r *>^>^-S. 

B' c7)Co. Fe, M n^itXGd*><^^^l¥J: 0 

§i{fn^^-^< t h imtimmmju,±EmM. b- <dr 

[00121 m^m3%m<7ym!mmni. if^3a4ie 
m<r>mwmmi<r>m&-)im\.zii\,^x . -at^A- i.x 

A" xB' i.y B" , O3 X'^^tl^^urx:^^ hS 

[00131 m^metm<7ymmmi^(D^-)jm.it. 
m^m 1 ~ 3 V ^inxt^mumTimsmmn^ . nv s 

wm>(^^'^\.xim^-^^hwm.'mm>i t-cffl 

[0014] mmm.itm<r>mkmL^<7ymm)im\%. 
if 1 ~ 3 V ^-r^^i^coJiie^coM^^!!?!!^ , nv 5 

xm\^hzt^^^h^h. 

[00 15] 

BO3 T-^$iti,s^'<Drx^^ hMis-^st-fk??!)-?:-?) 

oT. A*iA' hA" , B*<B' i:B" <02aiScOM^ 
7C«3&»'i>^D. — ^A' i-x A" X B' B " y O 
3 X'^^IXh^'a^y.ti^ VW&L-^mc^^^ti. 
[00 16] ±ie— S^A' ,-x A" xB' 1-, B" ^ 

03 X'm.^ix^^xiyxij>{ vmm.-^^\\Mi. 



A' S:LaRi;f/XISCei;L. A' 2: La, Ca, S 
m, Ce, Sr. B a^m/P rij^i^^hmti-hmiiiX^ 
6f^<tij\m. B' $:Co, Fe, M n&l/G d*>^> 
^-g.Sf*>^>S{fix^i!'-^<tt l«i:L. B" $-RuS 

[0017] ^fmm\iZl,i.. ^rtfX:fj-^ hMm^m^t 
0. Kx^O. 5, 0. 0 5<y 
^lX'hhZbifi18-t 

[00 18] A' +>--f htfOa^MtiO. ISxSO. 5 

mco. i^x^o. 3xhhzttmtL\'\ 

[00 191 ttz. B' hcommMiiO . 0 5<y 

^ix'h'o. B^4 V7m<r)K^^^-m>sbhtz^. m 

{,Z0. 2gyS0. 5X'hhZhtim^L\>^. 
[00201 ^UZfX:^^ hmM-^mm<^A^-( h£7) 

^±mcr>^ivim^^^^'th:itX\ B^^h±m(r> 
ti^. ttz. Aif-f hcolS^XFfS?r!^o'<ayx^^ h 

ism. mtimit^mit^<m^mimmiz^^iS(M 

[002 1 ] tti. AHf-f hizt^^xm^^^h^uy 
x/t-( hmmimm-s>ztx\ mmcDmiammiit^ 

m^-L. i^msi&coi&WLit^mti^ztiz^'o. mz^ 

\,z^^m!-j&mmx'i&.ifi^m^ix. ttz. iim^x 
mmxLtit^^^. -mizw^wnzm^^j:mMmmi: 

ma$^6ztti<x'^:^. mm^ma. a) a -mm-. 
8oortJiT<7)ii<sv^iajKigT'KSfL, A->r^h-(^> 

h) 8 2ox:imx'm\'^\^-^mzmm 

B-T'f hm^coi&w.'Fit^<Dm7€izMm-thi><7)t 

ifih*). ^<7)2acoK«iOfftttcJ;0, ^H^B^jt4'tc# 

[00221 mm^^^(^^mm.7mii. mmtz^t 

tlhZti(i><7)-^Xi}m^itLX\'^i>^iz^<7)±MiLtz 
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[0023] tm^it-^m<^^mmm^i. wmx^kx- 
(omimt tT^a-m-r -§> ^ t ■c'{4=5r < m^w.im 

[0024] wM'k\t-^^<^^mmM^zii. ^co±m 

La>4't#iil'S.Ce , Nd, Pr. C e ^^l-^ifL-S. 
La, Nd, Pr. P r ititC-^iti-S. L a , Ce, Nd 

[0025] ^urx:^^ hmm-^itmi±. mmm^ 

50~100fi*%. L<{i8 0~9 5Si 

hmm^m'fmi'Ztax.x . r^ks-^xsiv-u^^r^fl-r 
hmm-^mmiomiz^^mm^mmt. mmmt<^m 

T$-ti-r, m^iz^m:fmt-thztti-T^h. 

[0027] *l|BHtc:fflV^|,'<a7'X;^>f hMlt-^Sl-fl: 

izM-^L. Tinzmmtfz'ik. '£mz!$itxNH^ oh^ 

NH3 CO3 ^cor;l^;<?»;)§?KS:jrFLTim!BlSr^ 

[0028] ^izin^^izmm^im^^rz^ii. mt 
immyi^mry^-^M.mm'pizmaLxsMmmt 

IS^^fig Lti^. ^t^X'i^m-^ Z t izX Off 'oil 

[0029] Mf^s6^ic{gg^c7)«^tc{i:. WML aSl/^ 
/X{±Ce, ffiKLa, Ca, Sm. Ce, Sr, Ba 

o. Fe, Mn&l/^Gd7!)>/^^i>afJ:')SJm^ii'->^< 

i: i, 1 m^rJim-t^m.-^im<r>imm.mitx'nm.tk. 



[ 0 0 3 0 ] <ii:v^T\ ^- h ^ p-r4'tc^a6Ml!*fg 

2 0 'C(r>:mm:^m^x'^X't^ . ^-v-^u-r 

P«3jEE**l . 1 k g/c m2 fc^2.«tC*l|^JEf«72 k g 

5 mmmzKs$i^mT $ -t^i. . zzx\ *^m<osA3&^' 

igJ^T'^V^^fc^i: (4. |*|JE<7)^'ft**± 0 . 1 k g/c m 

m LAcB#t . ^immmcrtm^tmrnx-h^. 
[0031] Mm}izmmmcr>m'^ui. ^ml as.y^ 

/XtiCe. ^La, Ca. Sm, Ce. Sr, Ba 

Co. Fe. MnS.?/Gd*>/i,fi!cl,ffifJ;OS{fiX'i>^-^ 

< i: t> 1 mimmt^m^M-im<7)^t'^mmitx'nM 
wiidm^^^xmmLxm-^LtzM-^mwiiz. muv- 

[ 0 0 3 2 ] jf- h u-y'pirzmim.^mm.imta 
■^m.^rmaLfzm. ^t-h^'j^-^'ttitci 2ox:<7) 

[0 03 3] RJs5*ITf^, ^i^L, d^L. ^ML. iX 

0 0—6 0 ox:x'^^LX'^uyx:^^ h 
[0034] ni^tifc^ay'xA^ hmm^Mimm^ 

sm^^-fi- 5 fi'^m^'^xm^^ Lxx^v-^n^. 
i±. t^i)^hfm^mmrr?>tnicimiz^r:iyx:^-( 

[ 0 0 3 5 ] r;l^ 5 i-YfUXli ly^iii V;USr fflv ^ hZt 

x\ T)v^-'^j^x\i'^^)i)<r):^m'&miX'mm.\^fzi:i<r) 
t=it<, m^^mm.(nn-*&hm^'^^Wizn}L'S:^hz 

[0036] i/vT. '^oyx^-f ^M^g-^®!-^l:!i?!lJ!)-'*8^ 

tz'}^t£<h\>—n.<ri^mm:¥^^^\iZ'il\x.^ PH^7. 0 
-9. OcOMffltc^-l.i3tcpgL/if*. *^*^L 

[0037] ±ieT/i' 5 ■fYjvyM.i^ ')fjV)v^mm^ 
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[0038] tfz. T/U 5 i-Y/UXii i^VA YMi . n 
HSr5A(m~2 0 0AtmO;'s:#$S:*-r-l>S^=5r3 

u-f V^t-thfzif^. PHS:2. 0-7. 

[0039] ±iait^ffitfflv^i,^t^3'Jh tT. iter 
[0040] ±iiimm^:mm-thi^zm lxh. mm<7) 

pHSr7. 0~9. 0<D^izmm't^ZtlZi*). ^ 

ox^iSi\'^tyt^<,zim^^m^^-i'. 3£icpH*i9. 
[0041] mxM^'m.'mmmmf^ 

[0042] 2|s:^BHO'<.orX;<?>f hMlg-^ig-fLiH!)^^ 

m.tzri\'^^x\ti^')ii<nmm.t. m\izmm^i\fj: 
• ^mk. muiA 0 or- 7 0 OrcoSffl 

[0043] :im^^<rmmMmm\i.. -mmw. 
w-\z^m\^xm^h<nf)mt.\.< . n-^mm-^m^\^ 
xxyo-tL. nmmmza-hLx. 400—90 
o'c<7)^x'm^-rt ztizj:*). :^^m<7)Mm0^f¥ 

[0044] m^mmimn-t^izhfz'^xc7)fm-^ 
mamzm^^ti-f. ntL< itztih ^-§-0*14x7 

ti}^x'^. rn-jum. vm^m. mm. immmLt:m 
mLxmmcDmm^m>. 

[00451 M«ffl«si: LTfi, ^<^ftl!i«ffl«sco4'35»» 

*\ m^iiy^=^:^j^m^x'mm-t^ztt>mtL<. z 



i.^iit^fgribO, mzl±mMm^^(7)t(^^^^::^:f} 
J^m^l,z^mLXiy^^\ M^c7)Jg«?:^^-;<7A«^:-r 
I. ^ fc tc i 0 . M«i: Umi!f:^<^fmmmi3<±t < 

m^izmi^xm^ixh^. 

[0047] mim!^mi>^cr>mm^. m^zmm^ti^j:^^ 
ifi. m^it^^~:frj^m^Tmm'thziiifintL<. 

^:^j^mco^mmmzfmm^^m^Lxm^^'^tLi>. 

Zcr)^-s~AM,mmtLXi±. — y 

jkx7'yux^<D±mmm^i^^j:&^^-:^M>m^i:^< 
m^^hzb h-^mx'h 0 . wiziimm^'t(7)i,<7)i:^\ 
~:fjj^mmzLxi,^\>\ 

10048] Z<7)Xo izi-^Zb ICct 0 . 
xA<^ei&fff±tC J: 4 h - h-9->f ^Mzn L . L:^^ 

[0049] j^-:^j^mmiznm^^^mij&-^^- h 
5 0-4 0 0 83!?**?* fm^^ti^^\^m. mm 
o-rr^i:. Hc. CO, No^os:fe;i?'xA>TO^s 

b^j:hfzib. Zti(><D:^Xi}^fmi,zyiji^mmX'^^j:<^j: 
IBWKl LS)/^ 0 5 0 g-4 0 0 sfjWt 

[0050] i/cisi«ic. #^>ix^^>?.7 v-^mimn 
micrmmizmtnttz^it. ^4«4 0 o-s 0 ox^x-m 
m-ti-zbizx^ mmm<r)mmw±(,z i s b - b ^ 
^MziciL^^uzmmmiimhtL^, mimmnb 
Lxii. m.^t*(>m\^^iix\>^^L(^^mm-t^zbi}i 

X'^ . mx.ii-( >y h U '^ASB^^^^ki^Vl'a^r • -fe 'J 

rifihh. m^mi. 1 o-5 0mgT\ MjSf*«fliM 

^SE<01P§{4 0. 5— 2 0/xm-C'S>o/c, 
[005 11 

t:ie^S**s ^mfi\tzix\,zi,r>xm^^1x^h<r>x: 
{4=5: v^. 

[OO5 21|g«te0lJl. 

La : 0. 9^:;l'. Sm : 0. X'^iV^ Gd : 0. 9 5 
Ru : 0. 0 5 i 3#7C^<7)5gl?m$r 

;S-&-r-l., fiP*>. {iK^^^J'^ CLa (NO3) 3 -6 
H2 0^ 389. 7g. Sgi!1^-7U'>A CSm (NO 
3 ) 3 • 6H2 0:1 44. 4g, CG 
d (NO3 )3 ■ OD428. 5g, 

•^A^t^g CRu (NO3 ) imm. - RuiiUg3. 6wt 
%D 14 0. 4gS-tf«U, |iE*l Li:S^L-C, -h»- 

[00531 ii-V9 \^-iri^\.zm&imry^ 
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^'^A CNH4 HCO3 D 64 0gSrlt7K0. Sl^izm 

[00 54] 5l§M#^-h^^-y|*lJE^l. 1kg/ 

2mmz-:>b^miM^(r>mmi:W±LXt. 1. 1kg 

[ 0 0 5 5 ] Ji-- h ^—:^3&»ii>^**$IT t/ix 7 U 
0HXL^c?tm!f^!)^^*^ffl>'^Ta^f L/cm. 12 ore?) 

^--fy^x'i 2mm^mLfz. ^mttzm^i:. r)v 
[0056] n^tifz^uzf;i.^-( hmm^itmm^ 

1 0 0 g i: 8**%?^iH4T;W5 -^VVW ( 1 3 gc^x 
--7^ hT/Wi-^i; 1 0wt%5iK*?§*S8 7gcO?l-& 
mm) 1 00gi:$rj&i.;K-;WS;l'^fflv^-C2B#^«^# 

[00 5 7] #^iX3t;^7y-$r-fe^S -yi^M^y'JX 
(4 00-fe;U. 0. 1 1 9c c ) tC'<ayx;{7^ h 
S«-^B!-fl:!i^!l«fii: LT 1 0 0 g/Ltc^r-S J: 3 izmm 

L, 1 2 o-CT'i o^nmm. ^4'4 0 ox:rM^ 
[0058] z<r>m\^^mm^A immK) (^^Ttm^o 

MJiLa :4. 25g, Sm:0. 52g. Gd:5. 
1 9g, Ru : 0. 1 5sX'h&, 
[00 5 9] |ISfe^j2~l 5. 

aTmm<^ijmizx. miz^-tm^tzm^K tmB 
[0 0 6 0] immi. 

La : 0. 8^yU. Sm : 0. 2^;l^> Gd : 0. 9^: 
yl'Ba*>ffiiJ7y:5'>'3 4 6.. 4 g. 5g®!^fV'J'>A8 
8. 9 s. mm^'VV~^J^428. 5g€-|$*lLi: 



m^mry=ii~^J:^ CNH4 HCO3 3 64 0g$:^ 
0 . 5 L L , L=5r*^' 4>±ie?I-^?§?S^ tSA 

mmjit^j:-b^h^-v^v-y^i.z. ^!sjmi 20'c. 

*^mBEi!i<7 2kg/cm2 c7)^|g^$:EAL. rtE*>'l. 1 
[006 1 ] ^l^gE^^-hi^-T-rtE^rl . 1 kg/cm 

2 . Sc'ci. 2kg/cm2 iim-rhi.o\.zm^(r)mmm. 
^tmL-^j:i3^t^mm^^tz. m»,<r>m^mii!bi)-i>2^ 
x'^mt.m^<^^i^^w±Lxhi. ikg/cm2 

[ 0 0 6 2 1 :t- N ^ U-:/*»ii>R|E*«^T LfzX=7') 

mm.Ltzi[m^^m^^m\^xmwLfzm. i2or^ 
:^~yy^x'i2nmmkLtz, mkLtz^m^. tjv 

S -Mg;i^>y .i^^fflv ^^^^j 6 o o 'CT' 5 Sf^^ LT . 

[0063] nt^tifz^x^yx:^^ vmm.^mimm^ 

tC, Ru : 0. 0 5^;U. fiPt.3. 6 w t %5gg!;I^T-- 
14 0. 4 g ^*bK 1 0 0ml IC^ft? Lstrl^t 
M-^t, +^tcm**Lfcm, 1 2 0"Cc7)^-y>'4'8B# 
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Lao. 8 Pro. 2 Feo.8 R-ho.z O3 ig^Jj^lOOgi: 

^i^-izmPffiL. 5 0'CT'1 2B$raSg^f^. ^^^8 5 

X. msiz^^mmz^-^x. mwmm^b, c (n 
mmu. 18) i:mz, 
[0 0 68] imms. 

La : 0. 8^:/P. Pr : 0. 2^:;K Fe : 0. 8* 

A8 7 g. ffi®!it3 2 3. 2g$:i^l Li:M-^L, + 
mzmWLfz. 

C00 69]^a6. ^-h^P-7'4'lcMB!*Sr^* 
~<^J^ CNH4 HCO3 D 640g$:j«7k0. SUzm 

:^-h9\y-y^\,Z. ja^l2 0°C. *^mffi*^2kg 

[00 70] 5I^M#5r-h:7^-ri*lE2rl. 1kg/ 

, m^i. 2kg/cm2 ^mm^^xoizm^comi^ 



[ 0 0 7 1 3 ^- b P-r*>^>RJt5***IT Lfz^=^V 

mmLfzik^m^PHTii^m^^xmi^vtzm. i2o°cco 
^-r^tfT'i 2mmm.mLrz. nmtfzmM^. r)v 

5-^M;W>y*^$rffl<'^^^4'6 0 0'CT-5^fSI^LT^ 

nzf7.f)^ vmm.-^m\m^-^^%fz. mr, \%t:>ixfz 
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[ wm^ ] mmm 1-15 mfvcmm 1 . 2 -cit hMz 
mzi:i>^m.m^m^vfz. 
mmm<7)iy3kLfz. 

CH3 OH+H2 0^C02 +3H2 
CH3 OH+I/2O2 -^COz +2H2 

^«APiajg-c'4oo°ct LHsv imm^izictt 
^mi^mwm(r>M^imm'^fz<o<7)m) = 2 h r-i 1 1 
tz. '^<7)i^^{:m2iZ7si-r 
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